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Introduction

Hydroxychloroquine (HCQ) is a 4-aminoquinoline which 
differs from chloroquine (CQ) in the addition of a hydroxyl 
group. Initially used as antimalarials, both drugs have now 
become mainstays in the management of rheumatic dis-
eases principally systemic lupus erythematosus (SLE) and 
rheumatoid arthritis (RA).1,2 Evidence suggesting HCQ is 
less toxic than CQ has led to its increased use.3 Retinal 
toxicity is the most well-recognized complication of long-
term use of these agents, but less frequently cardiotoxicity 
and neuromyotoxicity can also occur. To date, up to 70 
cases of cardiotoxicity have been reported in the literature, 
although less than half of these have been proven on endo-
myocardial biopsy. In the past, CQ has been predominantly 

implicated,4–10 but more recently several reports of  
HCQ-induced cardiomyopathy have emerged,5,11–20 likely 
reflecting its increased prevalence of use. Reported cases 
have occurred predominantly in SLE including discoid 
lupus rather than RA; more recently, a case has also been 
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Abstract
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drug discontinuation and clinical improvement. The potential role of cardiac magnetic resonance delayed gadolinium 
enhancement imaging in the prognosis of this toxic cardiomyopathy is also introduced. This case-based literature review 
highlights that, although rare, hydroxychloroquine cardiotoxicity can be fatal, particularly if irreversible histopathological 
changes have occurred prior to drug discontinuation. Given this, regular screening with 12-lead electrocardiography and 
transthoracic echocardiography to detect conduction system disease and/or biventricular morphological or functional 
changes should be considered in hydroxychloroquine-treated patients in addition to recommended ophthalmological 
screening.
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reported in scleroderma.14 To our knowledge, only four 
other cases of biopsy-proven HCQ cardiotoxicity in 
patients with isolated RA have been reported.5,16,19 We pre-
sent an additional case in a 52-year-old female with a his-
tory of connective tissue disease and venous 
thromboembolism presenting with refractory New York 
Heart Association (NYHA) functional class 2–3 dyspnoea 
and intermittent chest pain over a 2-year period in associa-
tion with recurrent biomarker elevations, conduction sys-
tem disease on 12-lead electrocardiograph (ECG), and 
rapidly evolving non-ischaemic pattern biventricular 
dysfunction.

Case report

A 52-year-old woman was admitted to our tertiary referral 
hospital in September 2010 for further investigation and 
work up of progressively worsening NYHA class 2–3 
dyspnoea over a period of 4–6 weeks, associated with 
four-pillow orthopnoea, episodic paroxysmal nocturnal 
dyspnoea, and profound fatigue. She had also noted three 
episodes of chest pain unrelated to exertion. She had been 
extensively investigated for similar symptoms leading to 
three hospital admissions over the previous 2-year period. 
Background medical history was significant for a number 
of conditions, including RA (since age 18), venous throm-
boembolism (deep venous thrombosis and pulmonary 
embolism complicating a left total knee replacement in 
January 2009), hypertension, and chronic kidney disease 
(renal biopsy had not been performed). Medications 
included warfarin, HCQ (400 mg daily since 1995), main-
tenance-dose oral steroids (prednisolone 5–10 mg), and 
bisoprolol 5 mg once daily. She was an ex-smoker. Family 
history was negative for ischaemic heart disease, cardio-
myopathy, or other inherited conditions.

On physical examination, she was haemodynamically 
stable, in sinus rhythm, and had no overt clinical evidence 
of heart failure. She had a proximal myopathy predomi-
nantly affecting the upper limbs. Troponin I and creatinine 
kinase – both intermittently elevated over the previous 
2-year period – were once again elevated at 0.73 µg/l and 
577 U/l respectively. B-type natriuretic peptide was 1560 
pg/ml. 12-lead ECG showed a new complete left bundle 
branch block since her last hospitalization 5 months previ-
ously. Echocardiography, performed on a number of occa-
sions over the previous 2-year period, had repeatedly shown 
preserved biventricular systolic function associated with 
concentric left ventricular (LV) hypertrophy. Repeat echo-
cardiography now showed global LV systolic dysfunction 
with an LV ejection fraction of 30–35%, at least mild con-
centric LV hypertrophy, restrictive stage diastolic dysfunc-
tion, and reduced right ventricular (RV) function. No 
significant valvular regurgitation was present. Repeat left 
heart catheterization reaffirmed the absence of significant 
coronary artery disease with TIMI 3 flow in all vessels. Left 

ventriculogram confirmed at least moderately reduced LV 
systolic function and elevated LV end-diastolic pressure. 
Invasive haemodynamic studies revealed significantly 
reduced cardiac output (2.0 l/min) and elevated pulmonary 
vascular resistance (4.5 Wood units). Cardiac magnetic 
resonance (CMR) imaging – performed several months 
previously – showed normal LV volumes with biventricular 
hypertrophy (LV mass index 114 g/m2) with overall pre-
served LV function and moderately reduced RV function. 
Post gadolinium, patchy areas of delayed gadolinium 
enhancement (DGE) were found in a non-ischaemic distri-
bution in the septum and mid-wall as well as the apical 
anterior wall.

Respiratory work up ruled out new pulmonary thrombo-
embolic episodes or significant parenchymal lung disease. 
RV endomyocardial biopsy was subsequently performed. 
Histology revealed myocyte hypertrophy with focal areas 
of myocyte damage and marked interstitial fibrosis. In 
addition, vacuoles were noted in the cytoplasm of some 
cardiomyocytes, some containing central nuclei. Further 
processing by electron microscopy showed cytoplasmic 
granules, some of which contained curvilinear character 
and occasional myelin like configuration – so called ‘mye-
loid bodies’ – confirming the diagnosis of HCQ-induced 
cardiomyopathy. The drug was immediately discontinued 
and standard guidelines-based heart failure treatment was 
commenced.

On review 1 month later, she had improved by ≥1 NYHA 
class without any recurrence of acute heart failure or other 
symptoms. 12-lead ECG and echocardiography remained 
unchanged. Further discussion on options such as device 
therapy and transplant evaluation were deferred pending 
further optimization of her heart failure treatment. Thirteen 
days later, the patient died suddenly at home. Post-mortem 
examination was not carried out.

Discussion

Antimalarial-related cardiotoxicity most commonly man-
ifests clinically as a restrictive or dilated cardiomyopathy 
or with conduction system abnormalities including atrio-
ventricular block and bundle branch block.4–7,9–14,16–20 
The most frequent presenting symptoms relate to decom-
pensated left or biventricular failure as illustrated above. 
However, also as in our case, non-specific chest discom-
fort may be a presenting or co-existent feature12,14,16 as 
can presyncope associated with conduction disease12,14 or 
atrial arrhythmias.11 One patient presented with a gener-
alized tonic-clonic seizure in the setting of sinus arrest.16 
In-hospital ventricular arrhythmias in the setting of a pro-
longed QT interval have been described;18,21 in both 
cases, QT interval shortened following discontinuation of 
the drug.

Clinical features of other toxicities may also be present. 
A review by Costedoat-Chalumeau et al. in 20077 noted out 
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of 25 patients with CQ- or HCQ-related congestive heart 
failure, associated toxicity was present in 15 (myopathy in 
12, neuropathy in five, and retinopathy in six). In a new 
case reported by the same authors, concerning severe car-
diotoxicity leading to heart transplantation due to use of 
both HCQ and CQ over a 9-year period, retinal toxicity and 
neuromyotoxicity were also present.7 The most common 
manifestation of neuromyotoxicity is a bilateral progres-
sive proximal weakness of the lower extremities with vari-
able polyneuropathy.7,11 Proximal myopathy was present in 
this case, although muscle biopsy to confirm antimalarial 
toxicity as the cause of this finding had not been performed. 
Retinopathy, the most well-known complication of these 
drugs, may manifest as a spectrum of changes from asymp-
tomatic and reversible pigment changes to visual loss per-
sisting or progressing after drug discontinuation.22,23

Prognosis in antimalarial cardiotoxicity can vary from 
death to cardiac transplantation to partial or complete 
improvement in cardiac function.5,7,8,10,11,13–20,24–26 Two case 
reports have described successful orthotopic heart trans-
plantation.7,10 Indication in both cases was refractory con-
gestive heart failure 3 months after drug discontinuation. In 
the review by Costedoat-Chalumeau et al.,7 of the 25 con-
gestive heart failure cases described, death occurred in 11 
(46%) and partial or complete improvement was seen in 
eight out of 12 cases where the drug was discontinued. 
Meanwhile regression of conduction disease appears to be 
rare – out of 15 patients with conduction disorders in which 
the causative agent was discontinued, only three had reso-
lution of the disturbance.7 Considering cases published 
since this review,13–20 death occurred in two patients. Both 
were middle-aged females with a long-standing history of 
SLE taking 400 mg HCQ daily for >10 years; both died 
shortly after presentation with acute heart failure despite 
drug discontinuation.14,17 Partial or complete improvement 
in symptoms and/or echocardiographic parameters (rang-
ing from 3 months to 1 year) occurred in the remainder of 
cases;13–16,18–20 of note, complete histological improvement 
was also documented in one of these cases.20

Echocardiography plays a key adjunctive role in the 
diagnosis of HCQ cardiotoxicity. Diffusely thickened ven-
tricular walls on transthoracic echocardiography are one of 
the hallmarks of this form of cardiomyopathy7,12,13,17–20 and 
were seen from earlier on in our patient’s course. In one 
report where the patient went on to undergo successful 
orthotopic heart transplantation, interventricular septal 
thickness in the explanted heart measured 20 mm.7 Biatrial 
enlargement13,14,16–18 and restrictive physiology13,16,19 are 
frequently associated (Figure 1a and b). Such findings, in 
the absence of significant systolic dysfunction, may be the 
predominant structural abnormalities seen on echocardio-
gram13,16,18 or may precede the development of systolic 
dysfunction as in this case.11,12 In cases with systolic dys-
function, LV ejection fraction is frequently severely  
reduced.7,11,14,17,20 Although ventricular chamber sizes are 

frequently normal as in our case, LV and/or RV dilatation 
have been reported.11,14,18,20 Mitral regurgitation of varying 
degrees has been reported with one recent case study docu-
menting severe mitral regurgitation likely due to papillary 
muscle hypertrophy and tethering.12,13,16,18 

CMR may serve as an increasingly important diagnostic 
modality in antimalarial cardiotoxicity for a number of rea-
sons. Firstly, it is the reference standard for the assessment 
of LV and RV function and morphology, the latter also 
commonly abnormal in antimalarial cardiotoxic-
ity.7,11–13,17,18 Secondly, CMR also plays a primary role in 
the exclusion of differential diagnoses. Although rare, myo-
carditis is one of the recognized cardiovascular sequelae of 
RA27 and is clearly visualized on CMR as a hyperintense 
area or areas on T2-weighted MRI sequences, not seen in 
this case. Restrictive cardiomyopathy in particular cardiac 
amyloidosis was an important differential diagnosis in our 
case due to both the past history and echocardiographic 
findings; however, CMR did not show the typical imaging 
features suggestive of cardiac amyloid deposition. Another 
infiltrative cardiomyopathy, cardiac sarcoidosis, was also 
considered given that it has been associated with conduc-
tion system disease on presentation, female predominance, 
and a higher incidence of abnormal wall thickness, all rel-
evant features to this case.28 However, once again, CMR, 
shown to be more than twice as sensitive for diagnosing 
cardiac sarcoidosis than current consensus criteria29 did not 
show any evidence of the typical ‘punched out’ appearance 
associated with this cardiomyopathy. Lastly, CMR may 
also play a role in prognosis through its assessment of the 
degree of fibrosis as determined by DGE imaging. The 
presence of DGE in non-ischaemic cardiomyopathies pre-
dicts an 8-fold increased risk of an adverse cardiac out-
come.30 In the current case, patchy areas of diffuse DGE 
were present in a non-ischaemic distribution in the septum, 
mid-wall, and apical anterior wall predating the develop-
ment of LV systolic dysfunction (Figure 1c and d); the 
patient was admitted with decompensated heart failure 4 
months later with subsequent biopsy confirming marked 
interstitial fibrosis. Sudden death, most likely due to a 
malignant ventricular arrhythmia, occurred less than 2 
months later. The possibility of CMR as a potential prog-
nostic indicator and/or monitoring tool in future cases of 
HCQ and other toxic cardiomyopathies – perhaps suggest-
ing earlier referral for device therapy and/or cardiac trans-
plantation if fibrosis persists despite drug discontinuation 
– requires further research. 

Endomyocardial biopsy was the key diagnostic test in this 
case. Histology is essential to provide an accurate diagnosis 
and exclude differential diagnoses, including amyloidosis, 
myocarditis, and sarcoidosis. The pathological findings in 
HCQ cardiotoxicity were first reported by Piette et al.31 and 
include enlarged and vacuolated cells on light microscopy 
and the presence of myelinoid and curvilinear bodies – 
thought to represent abnormal lysosomes – within cardiac 
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myocytes on transmission electron microscopy (Figure 2). 
Curvilinear bodies in particular appear to be the most spe-
cific histological indicator of antimalarial-related cardiotox-
icity and these structures are not seen in differential diagnoses 
of some of the other pathological findings, such as other  
toxic cardiomyopathies or Fabry’s disease.4,5,8,25 Histo-
pathological findings may persist for years after drug dis-
continuation.26 However, one recent case report noted that, 
within 6 months of drug withdrawal, cardiomyocytes were 
reduced in size and devoid of intracellular vacuoles and 
myelin and curvilinear bodies were replaced by new con-
tractile elements.20 Similar histological findings may be 
seen in skeletal muscle biopsies if neuromyotoxicity is pre-
sent and may be diagnostic in cases where cardiac biopsy is 

contraindicated due to the severity of the patient’s 
condition.24

Risk factors for the development of HCQ-induced car-
diotoxicity are thought to include older age, female sex, 
longer duration of therapy (>10 years), elevated per-kilo-
gram daily dose, pre-existing cardiac disease, and renal 
insufficiency.8,11,26,32 In the previously noted review,7 treat-
ment duration prior to the diagnosis of cardiomyopathy 
ranged from 3 months to 27 years (mean 10 years). A more 
recent case describes a 30-year duration of therapy prior to 
the development of clinical heart failure.13 A wide range of 
cumulative dosage of antimalarial drugs in heart failure 
cases was also noted (270–9125 g). Guidelines for dosing of 
both CQ and HCQ are based on a large cohort study of 900 

Figure 1. Findings on imaging modalities in support of the diagnosis of hydroxychloroquine cardiomyopathy. (a) Pulse-wave 
Doppler of mitral inflow on 2-dimensional transthoracic echocardiography shows increased E-wave peak velocity to A-wave peak 
velocity ratio (E/A) of >1.5 associated with reduced deceleration time of <160 m/s suggestive of restrictive physiology. (b) Pulse-
wave tissue Doppler imaging at the septal mitral annulus shows significantly reduced early diastolic relaxation velocity (0.02 m/s) 
confirming restrictive pattern diastolic dysfunction. In addition, markedly elevated E/E′(ratio of mitral inflow E-wave peak velocity to 
tissue Doppler early diastolic velocity) of >15 is shown, suggestive of significantly elevated left ventricular filling pressures. (c and d) 
Cardiac magnetic resonance 4-chamber (c) and 2-chamber (d) delayed gadolinium enhancement imaging illustrating areas of patchy 
enhancement throughout the mid-wall, particularly in the septum and apical anterior walls (arrows).
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rheumatoid patients looking at risk for developing retinal 
toxicity.33 A safe daily dose where only reversible asympto-
matic pigment changes were observed was defined as 6.0–
6.5 mg/kg/day for HCQ. Our patient, 58 kg at the time of 
her last admission, would have been above this cut-off at 6.9 
mg/kg/day. However, serious retinal toxicity level from this 
study was only reported from the level of 7.8 mg/kg/day.

Regarding presence of pre-existing cardiac disease, as 
noted above there were several factors in this case which 
may have contributed to myocardial and/or electrical dys-
function, including hypertension, venous thromboembo-
lism, and chronic steroid use. It is also important to note 
that RA itself can be associated with a variety of cardiac 
manifestations,34 some of which, including myocarditis as 
previously noted, could present with similar features to 
those noted in our case. Rheumatoid vasculitis is typically 
seen in long standing ‘burnt-out’ RA, such as seems the 
case in this patient; one series of 50 patients documented 
cardiac manifestations including pericarditis and myocar-
dial infarction in approximately one-third of patients.35 
However, myocardial infarctions directly resulting from 

rheumatoid-associated coronary arteritis are rare, espe-
cially in patients without documented evidence of vasculi-
tis in other major organs.36–38 Meanwhile, RA is associated 
with a higher prevalence of symptomatic heart failure com-
pared with individuals without RA which is not explained 
by traditional risk factors or clinical ischaemic disease, 
suggesting that chronic rheumatoid inflammation may 
account for the increased susceptibility.39,40

Impairment in renal function has been proposed as a 
mechanism for toxicity given that these drugs undergo 
renal as well as hepatic excretion.32 Of note, many of the 
more recently described HCQ-induced cardiotoxicity cases 
occurred in patients with lupus nephritis.11,12,14,18 Although 
she did not have SLE, the patient in this case had known 
chronic kidney disease.

In conclusion, we have presented, to our knowledge, 
only the fifth reported biopsy-proven case of HCQ cardio-
toxicity, presenting as a rapidly evolving non-ischaemic 
biventricular dysfunction in a 52-year-old female with RA 
and multiple other comorbidities on long-term HCQ ther-
apy. Although rare, the current case and the accompanying 

Figure 2. Histological findings from right ventricular endomyocardial biopsy on light microscopy (top panels) and electron 
microscopy (bottom panels). (a) Myocyte hypertrophy and focal myocyte damage is demonstrated with vacuolization of the some 
of the cardiomyocytes. Some of these vacuoles contain central nuclei (arrows). (b) Masson’s trichrome stain highlights marked 
interstitial fibrosis (green/blue staining). (c and d) Electron microscopy showed cytoplasmic inclusion bodies: rounded aggregates of 
dark osmiophilic staining small bodies, some of which contain curvilinear and lamellar character (so-called ‘myelin bodies’) (arrows).
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clinically orientated literature review highlights that anti-
malarial cardiotoxicity can be a fatal diagnosis with cardiac 
dysfunction persisting despite drug discontinuation. Given 
this, and the potential for reversibility, regular screening with 
12-lead ECG and transthoracic echocardiography should be 
considered in HCQ- or CQ-treated patients in addition to 
ophthalmological screening, particularly if prolonged dura-
tion of treatment or other manifestations of toxicity.
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